Abstract-We studied aiming performance of adults for video-and manual aiming tasks when they had visual information about the location of the starting base or when they had not. In video-aiming, foveating the starting base and then the target prior to movement initiation (Foveation) resulted in less aiming bias and variability than when the starting base was not visible (PNV), or visible without the participants foveating it prior to movement initiation (PSV). In manual aiming, Foveation and PSV procedures resulted in identical results but reduced aiming bias and variability in comparison to the PNV procedures. The results indicate that participants had difficulty in transforming the locations of the starting base and of the target when seen on a vertical screen into an appropriate movement trajectory. Successive foveation of the starting base and of the target facilitated this transformation, resulting in direction variability being reduced by more than half in comparison to the PNV and PSV conditions. This suggests that in video-aiming the efference copy of the saccade can be used by the CNS to approximate the hand trajectory in the workspace and/or in joint coordinates (Jouffrais and Boussaoud, 1999). Hand trajectory could be readily available in manual aiming if the target location can be recoded directly in hand-coordinates as recently suggested by Buneo et al. (2002).
INTRODUCTION
It has been proposed that seeing one's hand prior to movement initiation reduces bias in the perception of its location, leading to more accurate and less variable movement planning (Prablanc et al., 1979; Vindras et al., 1998 ; for a review see Desmurget et al., 1998) . Recent evidence questions this position, however. In a video aiming task, we found no evidence that seeing the cursor one had to move on the starting base favored more accurate/less variable movement planning (Bédard and Proteau, 2001 ). Rather, we observed better movement planning only when participants were asked to gaze at the starting base and then at the target prior to movement initiation. We had two objectives in conducting the present study. The objective of the first experiment was to determine whether successive foveation of the starting base and of the target in a video-aiming task would be required only when these two visual stimuli cannot be seen simultaneously in central vision (within 15
• of visual angle). This could be the case because the starting base and the cursor to be moved in a video-aiming task are typically small, and in the Bédard and Proteau (2001) study they were located at ∼40
• of visual angle, a portion of the peripheral visual field that has poor localization capability for stationary stimuli (Bock, 1993) . The objective of the second experiment was to determine whether the contradictory findings reported above were caused by the nature of the task investigated: manual aiming (like pointing to the start button on a computer) vs. video-aiming (like moving a mouse on a table to displace a cursor on a computer screen). Both tasks typify a fair proportion of the movements many of us perform every day and have been used to study motor planning and control processes. In both tasks, sensory information about target location and initial arm position has to be transformed into appropriate motor commands. However, when movements performed on a horizontal surface are represented vertically on a computer screen, additional sensorimotor transformations are required, leading to more variable movement planning in a video-aiming than in a manual aiming task (Messier and Kalaska, 1997) . This raises the possibility that the importance of successive foveation of the starting base and of the target, in comparison to only seeing one's hand resting on the starting base prior to movement initiation, differs depending on the nature of the transformations that the CNS must complete prior to movement initiation.
EXPERIMENT 1

Method
Task, apparatus, and procedure. We recruited twenty-three students (mean age: 23.8 years, SD: 2.3 years) from the Département de kinésiologie at the Université de Montréal and asked them to perform video aiming movements by sliding a computer mouse-like device (hereafter called stylus) on a horizontal table. This apparatus is similar in all points to that described in Bédard and Proteau (2001, 2004) . Briefly, the starting base (when visible, see below) and the targets were illustrated on a vertically oriented computer screen located in front of the participants (Fig. 1A) . Participants rested their chin on a chinrest located at 38 cm from the screen. The chinrest, the starting base illustrated at the bottom of the screen (when visible), and the starting base of the stylus located close to the participant were all directly in line with the center of the screen and the participant's midline. Stylus displacement data were collected on-line by optical shaft encoders (US digital, model S2-2048, sampled at 500 Hz, angular accuracy of 0.176
• ; see Fig. 1C ). Moving the stylus
